paring calculations of the imaginary part of the frequency dependent dielectric function with and without the ,effect of core states.
In this letter we present a calculation of the valence electronic charge density for aluminum. The calculation is based on a pseudopotentialband structure calculation. 1 Previous calculati~ns of this type have . ' " 2 been done only for semiconductors.
The wavefunctions used in the charge density calculation were also used to compute x-ray form factors. The agreement with experiment is quite good and the results illustrate the role 3 of solid-state or crystalline effects. A further check on the validity of the wavefunctions used comes from a computation of the optical constants for aluminum. ' . . . . '. 4 The energy bands and wavefunctions are computed using Ashcroft Table I .
Several factors complicate a direct comparison of experimental and theoretical form factors for aluminum. The most important factor is the discrepancies in the experimental x-ray measurements. Sirota 5 describes these discrepancies and the multitude of problems in the x-ray determina-.. 4 .
tion of form factors. Sirota's opinion is that the early x-ray measurements were carefully done and are still valid today. In view of the differing measurements, we have tabulated the results of two experiments in The theoretical Hartree-Fock atomic and core Jorm factors that appear in Table I are given by Clementi. 8 The discrepancy in the theoreti- A study of Table I shows that when our valence contribution is added ,)
, to the core contribution, the result is in good agreement with the experiment by Brindley, 7 but does not agree as well with the experiment by The effect of the core wavefunctions on the magnitude of the E 2 (W) has been studied by the same scheme described in Ref. 16 .. The results a.re shown in Fig. 2 . The E 2 (W) given in Fig. 2 In summary we have shown that the Ashcroft pseudopotential which has been used to compute the Fermi surface} of Al can ~lSo yield accurate· wavefunctions. ,We have shown that these wavefuncUons can be used to explicitly calculate the valence electronic charge density, . and opt~cal constants.
I.
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